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(54) Apparatus and method ol filling microscopic powder 



(57) A powder filling apparatus including a first con- 
tainer (10) configured to contain a powder; a weighing 
tank (30) configured to receive the powder from the first 
container and discharge a predetermined amount of the 
powder to a second container (40), which includes an 



opening (31) configured to discharge the powder into 
the second container and a regulator (32) configured to 
open and close the opening to discharge a predeter- 
mined amount of the powder into the second container; 
and a connector (20) configured to feed the powder from 
the first container into the weighing tank. 
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D scripti n 

BACKGROUND OF THE INVENTION 
Field of th Inventi n 

[0001] The present invention relates to an apparatus 
and a method of filling a desired amount of a microscop- 
ic toner powder for developing an electrostatic latent im- 
age into a second container without excess or deficiency 
from a first container. 

Discussion of the Background 

[0002] Conventionally, a powder toner for developing 
an electrostatic latent image is often filled from a first 
container into other second containers. For example, 
Japanese Laid-Open Patent Publication No. 9-1 93902 
discloses a method of filling a toner powder into a toner 
rec iving container from a toner feeding container 
equipped with an auger inside for stirring the toner and 
a rotary valve at the bottom. The method includes a 
process of increasing fluidity of the toner by feeding air 
into the toner stirred in the toner feeding container and 
a process of feeding the toner into the toner receiving 
container through a feeding tube and compressing the 
toner to fill the toner therein in the high density, wherein 
an xhaust tube for circulation located between the ton- 
r feeding container and the feeding tube separates the 
airfrom the toner and circulates the air including the ton- 
er into the toner feeding container. 
[0003] A toner for developing an electrostatic latent 
image is a powder having an extremely small particle 
diameter and has less fluidity than the other powders 
such as ceramic materials in spite of having less specific 
gravity than the other powders, and what is worse, has 
high agglutinability. Recently in particular, smaller parti- 
cle diameter is required to comply with demands for a 
high-resolution image and a lower-temperature melting 
resin is required to comply with demands for saving en- 
ergy and an instant high-speed fixation, resulting in 
problems of agglomeration, adherence to and filming of 
the toner over a surface of the other materials. Accord- 
ingly, in order to improve these properties and avoid the 
fluidity deterioration and agglomeration, in many cases, 
ultra-fine particles such as a fluidity improver, an ag- 
glomeration inhibitor and a charge controlling agent to 
improve chargeability of the toner are applied to a sur- 
face thereof. Therefore, in terms of preventing these ul- 
tra-fine particles from separating and releasing from the 
toner and maintaining the chargeability, fluidity and ag- 
glomeration resistance thereof, it is not desirable that 
the toner is stirred or ted by means of an auger or a 
screw conveyor giving an excessive stress thereto. 
[0004] Particularly, a color toner has a small particle 
diameter, and includes a charge controlling agent, a flu- 
idizer, an agglomeration inhibitor and a fusion inhibitor 
on a surface thereof. Therefore, the color toner has poor 



fluidity because the particles intertangle each other, and 
it is not desirable to use a conventional mechanical ap- 
paratus such as a rotary valve and an auger since a 
strong external force applied to the toner involves the 

5 risk of impairing the properties thereof. 

[0005] When a toner and air are mixed to make the 
toner pneumatic, a toner cloud (a nebula toner formed 
from a mixture of a toner and air) having a floating ultra- 
microscopic toner is formed and a volume of the toner 

10 bloats. It is difficult to quickly separate air from the toner 
cloud only by a structure and a location of a separation 
tube, and therefore it is difficult to control a compressed 
amount of the toner by an air separation from the toner 
cloud using such a piping. When air is supplied to the 

*5 extremely microscopic toner, a flowing phase thereof 
expands quickly and easily changes to a dust phase, 
and it takes time to collect the toner from the dust phase 
and the dust contaminates the circumference. Once a 
toner cloud is formed, it takes from several to several 

20 decade hours for the toner to fall onto the bottom by it- 
self. It is not easy to f luidize the accumulated toner and 
fill it into a second container while moderately feeding 
air to prevent formation of a large toner cloud. 
[0006] In addition, when the toner is distributed from 

25 a first storage container into many second containers, 
the tener in the second containers occasionally has an 
irregular ingredient due to the air fed into the storage 
container. 

[0007] Because of these reasons, a need exists for 
30 an apparatus and a method of fluidizing a toner stored 
in a first container and quickly and precisely distributing 
the toner into a small container without impairing the ton- 
er properties and composition and contaminating the 
circumference, which is easily automated and has good 
35 tractability. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, an object of the present invention 

40 is to provide an apparatus and a method of quickly filling 
a desired amount of a toner into a second container with- 
out giving a particular stress thereto, contaminating the 
environment or exposing an operator to danger. 
[0009] Another object of the present invention is to 

45 provide a technology which can be used for a toner feed- 
er on a production line thereof as well as a distribution 
of the toner from a temporary storage container, and 
which can be used by an end-user to fill the toner into a 
second container on-demand in an extreme case. 

so [0010] Briefly these objects and other objects of the 
present invention as hereinafter will become more read- 
ily apparent can be attained by a powder filling appara- 
tus including a first container configured to contain a 
powder; a weighing tank configured to receive the pow- 

55 der from the first container and discharg a predeter- 
mined amount of the powder to a second container, 
which includ s an opening configured to discharge the 
powder into the second container and a regulator con- 



DOCID: <EP 1334906A2_I_> 



2 



3 



EP 1 334 906 A2 



4 



figured to open and close the opening to discharge a 
predetermined amount of the powder into the second 
container; and a connector configured to f ed the pow- 
der from the first container into the weighing tank. 
[0011] In addition, the regulator of the powder filling 
apparatus can preferably perform at least three levels 
of discharging including freely discharging, stopping dis- 
charging and partially discharging the powder. 
[0012] Further, the weighing tank of the powder filling 
apparatus includes a powder fiuidizer to fluidize the 
powder fed from the weighing tank to the second con- 
tainer through the opening. 

[0013] These and other objects, features and advan- 
tages of the present invention will become apparent up- 
on consideration of the following description of the pre- 
ferred embodiments of the present invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Various other objects, features and attendant 
advantages of the present invention will be more fully 
appreciated as the same becomes better understood 
from the detailed description when considered in con- 
nection with the accompanying drawings in which like 
ref rence characters designate like corresponding parts 
throughout and wherein: 

Fig. 1 is a schematic view illustrating the cross sec- 
tion of an embodiment of the filling apparatus of the 
present invention; 

Fig. 2 is a schematic view illustrating the cross sec- 
tion of the first container in Fig. 1 ; 
Fig. 3 is a schematic view illustrating the cross sec- 
tion of another embodiment of the filling apparatus 
of the present invention; 

Fig. 4 is a schematic view illustrating the cross sec- 
tion of another embodiment of the filling apparatus 
of the present invention; 

Fig. 5 is a schematic view illustrating the cross sec- 
tion of another embodiment of the filling apparatus 
of the present invention; 

Fig. 6 is a schematic view illustrating the cross sec- 
tion of another embodiment of the filling apparatus 
of the present invention; 

Fig. 7 is a schematic view illustrating the cross sec- 
tion of another embodiment of the filling apparatus 
of the present invention; 

Fig. 8 is a schematic view illustrating another em- 
bodiment of the filling apparatus of the present in- 
vention; 

Fig. 9 is a schematic view illustrating an embodi- 
ment of the discharge regulation member of the 
present invention; 

Fig. 1 0 is a schematic view illustrating the cross s c- 
tion of another embodiment of the filling apparatus 
of the present invention; 

Fig. 1 1 is a schematic view illustrating the cross sec- 



tion of a conn ct d part of a large bag container and 
a connector in Fig. 10; 

Fig. 1 2 is a schematic vi w illustrating the cross sec- 
tion of an embodiment of the connector of the 

5 present invention; 

Fig. 13 is a schematic view illustrating the basic 
principle of the present invention, which represents 
a relationship among a container, a funnel and a 
powder as time passes and a method of filling pow- 

10 der of the present invention; 

Fig. 14 is a schematic view illustrating an embodi- 
ment of the funnel installed in the filling apparatus 
of the present invention; 

Fig. 15 is a schematic view illustrating an embodi- 
es ment of the filling apparatus of the present inven- 
tion; and 

Fig. 16 is a schematic view illustrating another em- 
bodiment of the filling apparatus of the present in- 
vention. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] Generally, the present invention provides an 
apparatus and a method which can solve problems 
25 when a second container is directly filled with a toner 
from a first container containing or storing the micro- 
scopic toner powder. It is difficult to constantly discharge 
a certain amount of the toner from the first container 
without giving a stress to the toner because the micro- 
30 scopic toner powder has a peculiar fluidity. In addition, 
it is difficult to precisely fill the second container with a 
desired amount of the toner by strongly and weakly dis- 
charging the toner, temporarily stopping discharging or 
discharging in drops. Further, it is necessary to change 
35 the discharge amount of the toner, e.g., when the dis- 
charge amount comes close to a predetermined filling 
amount of the second container, the discharge amount 
is often controlled while seeing whether the amount 
reaches the predetermined amount or estimating when 
40 the amount reaches the predetermined amount. The fill- 
ing method of the present invention can quickly, easily 
and precisely fill a container. 

[0016] In the present invention, a toner is discharged 
into a weighing tank from a first container and a desired 
45 amount of the toner is filled in a second container by the 
weighing tank. However, as mentioned later, the weigh- 
ing tank does not necessarily fill the second container 
with the toner after the toner is discharged into the 
weighing tank from the first container. The weighing tank 
50 can fill the second container with the toner almost simul- 
taneously when the toner is discharged into the weigh- 
ing tank from the first container in the present invention. 
[0017] In the present invention, the discharge from the 
first container into the weighing tank is suitable for a 
55 quick discharge of a large amount of th ton r and the 
filling from the weighing tank into the second container 
is suitable for filling a precise desired amount of the ton- 
er, and accordingly a combination of which improves the 
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filling operation. It can be considered that the toner is 
discharged from a first container into a second weighing 
container having a capacity of a filing amount unit. Al- 
though this is possible in the present invention, only a 
desired amount of the toner can be filled by filling 
amount regulator in the present invention. Although the 
first container and the weighing tank of the present in- 
vention do not always work in a good timing, which is 
not necessarily indispensable, the filling amount regu- 
lator having a precise structure and performance in the 
weighing tank smoothly and precisely filling the second 
container with a desired amount of the toner can not only 
have the first container and the weighing tank work in a 
good timing but also quickly fill the second container with 
the toner. Further, when first toner fluidizer and the filling 
amount regulator in the weighing tank work together, the 
toner can more quickly and precisely be filled. In addi- 
tion, controlling a feeding amount of airfrom the first ton- 
er fluidizer can control the filling amount of the toner into 
the second container to some extent. Thus, the toner 
can smoothly be filled without a mechanical stress 
thereto. 

[0018] In the present invention, the first container 
preferably has a slope bottom surface and a third toner 
fluidizer feeding air thereon to slightly inflate or float a 
powder tonor fillpri in thfi cnntain«r nrnmntp fallinn of 
the toner to a toner discharge opening on the bottom 
and smooth a discharge of the toner therefrom without 
a mechanical stress to the toner. In addition, by control- 
ling a feeding amount of the air from the third toner flu- 
idizer, a discharge amount of the tonerf rom the first con- 
tainer into the weighing tank can be controlled or the 
discharge of the toner can be stopped. Such a construc- 
tion prevents the toner from accumulating or agglutinat- 
ing on an inside surface of the container to prevent an 
intermittent discharge of the toner, and prevents the ton- 
er from densely accumulating on the toner discharge 
opening on the bottom to smooth the discharge of the 
toner into the weighing tank. 

[0019] The first container and the weighing tank are 
not necessarily unified and the toner discharged from 
the first container is preferably fed into the weighing tank 
through a connector which is a contact route between 
the first container and the weighing tank. The connector 
preferably has second toner fluidizer and controlling a 
feeding amount of air therefrom can prevent the toner 
particles from crosslinking in the connector to control a 
discharge amount of the toner therethrough into the 
weighing tank or stopping feeding air can stop discharg- 
ing the toner. In addition, a pressure controller control- 
ling an inside air pressure can optionally be arranged 
either in the first container or the weighing tank in the 
present invention. 

[0020] In addition, in order to aspirate air in the sec- 
ond contain rtoprev nt a toner cloud (a n bula ton r 
formed from a mixture of a toner and air) having a float- 
ing toner ther in, a suction tube can b inserted into the 
second containerto aspirate only the air without passing 



the filled toner particles therethrough in the present in- 
vention. 

[0021] The present invention preferably has a filled 
toner weight controller controlling a filled amount of the 
5 powder toner into the second container, which can be, 
e.g., a conventional load cell weighing an article loaded 
thereon and having a monitor displaying a weight of the 
article. 

[0022] In addition, the present invention can optional- 
io |y be constituted such that the filled toner weight con- 
troller can smoothly work based on the toner weight 
weighed by the load cell and the feeding amount of air 
from the first or third toner fluidizer. Further, a control 
signal for that purpose can be sent from a central 
15 processing apparatus and a timing to send the signal 
can be computed. The central processing apparatus 
can have input device giving an instruction or a change 
instruction thereto to previously fix a required filling 
amount or change the filling amount. 

20 [0023] Hereinafter, the present invention will be spe- 
cifically explained based on the drawings. 
[0024] Fig. 1 is a schematic view illustrating the cross 
section of an embodiment of the filling apparatus of the 
present invention. 

25 [0025] In the filling apparatus of Fig. 1 , a microscopic 
powder toner in a first container (10) is filled into a sec- 
ond container (40) through a weighing tank (30). The 
first container (10) and the weighing tank (30) are con- 
nected to each other with a connector (20) between a 

30 toner discharge opening (11) and a toner entrance of 
the weighing tank (30). The weighing tank (30) has filling 
amount regulator (32) filling the second container (40) 
with a predetermined amount of the toner at a toner dis- 
charge opening (31) thereof while opening and closing 

35 the opening (31). 

[0026] The first container (1 0) has a slope inner wall 
(12) not to prevent the toner stored inside from falling, 
which smooth a discharge of the toner stored inside to 
the toner discharge opening (11). In this embodiment, 

40 the slope inner wall (12) is a part of a hopper-shaped 
construction (13) of the first container (10). 
[0027] As shown in Fig. 2, the hopper-shaped con- 
struction (13) of the first container (10) is constituted of 
a vertical base plate (13a), rough triangle side plates 

45 (13b) and (13c) inclined inside on both sides of the ver- 
tical base plate (13a) and rough triangle back plates 
(13d) and (13e) inclined inside facing the vertical base 
plate (13a). The hopper-shaped construction (13) hasa 
cross section of an inverted trapezoid and a shape of a 

50 square-built teepee type having a downslope. A joined 
valley portion (14) between the back plates (13d) and 
(1 3e) has third toner fluidizer (1 5) f luidizing the toner to 
promote falling of the microscopic powder toner. A third 
air lead-in tube (1 5a) for the third toner fluidizer (1 5) has 

55 3 branch s on th bottom and both walls of the valley 
portion (14), and each branch has air feeding control 
valve (15b). 

[0028] First tonerfluidizer (33) located in the weighing 
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tank (30) as well as second toner fluidizer located in the 
connector (20) can prevent an interruption of the toner 
feeding or falling of the toner in drops. In addition, con- 
trolling an amount of feeding air can control a feeding 
amount of the toner and a size of a toner cloud (a nebula 
toner formed from a mixture of a toner and air) having 
a floating ultra-microscopic toner. 
[0029] The first container (10) and the weighing tank 
(30) are also connected to each other with an upper con- 
nector (50) above the connector (20), which has a slope 
upward from the weighing tank (30) to the first container 
(10). The upper connector (50) keeps a pressure in the 
weighing tank (30) equal to that of the first container 
(10), and when a larger toner cloud than desired caused 
by some reason or other such as a too much amount of 
the air from the first toner fluidizer (33) is formed, the 
excessive air can be extracted from the weighing tank 
(30) into the first container (10) through the upper con- 
nector (50). Since the upper connector (50) has a slope 
upward, the toner accompanied with the air can be re- 
turned into the weighing tank (30). 
[0030] The toner powder discharged from the toner 
discharge opening (11) on the bottom of the first con- 
tainer (10) passes through the connector (20) into the 
weighing tank (30). The connector has an air slider 
formed of a perforated plate, i.e., the second toner flu- 
idizer (21 ) at least on the bottom surface, which feeds 
air almost all over the surface in the long direction. The 
air fed from the second toner fluidizer (21 ) fluidizes the 
toner fed through the connector (20) into the weighing 
tank (30). The connector has a slope downward to the 
weighing tank (30) and helps the fluidized toner falling 
into the weighing tank (30). 

[0031] The toner powder discharged from the toner 
discharge opening (11) is fed into the weighing tank (30) 
through the connector (20). The weighing tank (30) in 
this embodiment has the filling amount regulator (32) at 
the toner discharge opening (31) to precisely and 
smoothly fill a desired amount of the toner. The desired 
amount of the toner can optionally be fixed again. 
[0032] The filling amount regulator (32) in this embod- 
iment is formed of a elastic ring (32a) forming the dis- 
charge opening (31) and a discharge controller (32b) 
controlling discharge of the toner from the discharge 
opening (31). The discharge controller (32b) is formed 
of a discharge control member (32d) fixed on a dis- 
charge control rod (32c) reciprocating in the weighing 
tank (30). The discharge control member (32d) is a con- 
ical member inserted into and released from the dis- 
charge opening (31) to open and close the discharge 
opening (31 ). An opening and closing degree of the dis- 
charge opening (31) depends on an inserting degree of 
the conical discharge control member (32d) fixed on the 
discharge control rod (32c) reciprocating in the weighing 
tank (30) into the discharge opening (31 ) formed by the 
elastic ring (32a). 

[0033] When a conical tip having a small diameter of 
the discharge control member (32d) ascends until the 



tip is completely released from the discharge opening 
(31 ) : the discharge opening (31 ) is fully opened, i.e., the 
toner is freely discharged. When a root of the conical 
discharge control member (32d) having a large diameter 

5 descends until the root is completely inserted into the 
discharge opening (31), the discharge opening (31) is 
completely closed, i.e., the toner discharge stops. When 
the conical discharge control member (32d) is not com- 
pletely released from the discharge opening (31) and 

10 not completely inserted thereinto, i.e., when the member 
is inserted thereinto such that there is a clearance be- 
tween the member and the opening, the discharge 
opening (31 ) is half opened according to the insert level, 
i.e., the toner is partly discharged. A flexible covering 

is member (37) is located on a sleeve (30a) of the dis- 
charge opening (31 ), and this covering member (37) can 
be spared. 

[0034] As shown in Fig. 1 , the closer to the discharge 
opening (31 ) , the thinner the thickness of the elastic ring 

20 (32a) having a wedge-shaped cross section. Therefore, 
the thinner part thereof has more flexibility, which con- 
tacts the discharge control member (32d) when com- 
pletely inserted thereinto. In the present invention, such 
an elastic ring (32a) does not cause toner filming over 

25 a surface of the elastic ring (32a) and the discharge con- 
trol member (32d) even when contacting thereto. It is 
thought that a stress is scarcely given to the toner inev- 
itably remained between the elastic ring (32a) and the 
discharge control member (32d) even when they are 

30 contacted to each other. 

[0035] However, in the present invention, the filling 
amount regulator at the discharge opening (31) in the 
weighing tank (30) is not limited to this embodiment. For 
example, the discharge opening (31) can be property 

35 formed of an elastic material and a plate member can 
be used as an openness regulation member, which is 
adjacent to the discharge opening (31 ) and slides ahead 
and backward in plane direction. In addition, a relative 
location between the discharge opening (31 ) and a mov- 

40 able member having an opening conformed to the open- 
ing of the discharge opening (31) can control the open- 
ness. 

[0036] A drive unit (39) driven by a driving source 
(39b) controlled by a driving control apparatus (39a) re- 

^5 ciprocates the discharge rod (32c). An air pressure cyl- 
inder, a motor, a hydraulic cylinder, etc. can be used as 
the drive unit (39), and the air pressure cylinder is used 
in this embodiment. A source piping for a compressed 
air used for the first toner fluidizer (33) , the second toner 

50 fluidizer (21) and the third toner fluidizer (15) can dis- 
tribute the compressed air to the driving source (39b) to 
drive the drive unit (39). 

[0037] The first toner fluidizer (33) in this embodiment 
has many pores discharging air and a first air lead-in 
55 tube (33a) leading th compressed air into a porous ma- 
terial therein. Similarly, the second toner fluidizer (21) 
has many pores discharging air and a second air lead- 
in tube (21a) leading the compressed air into a porous 
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material therein, and the third toner ffuidizer (15) has 
many pores discharging air and a third air lead-in tube 
(1 5a) leading the compressed air into a porous material 
therein. In this embodiment, a porous sinter having a 
smooth surface is used. In addition, this embodiment of 
the powder filling apparatus has a discharger (not 
shown) to eliminate static electricity in order to prevent 
a toner dust explosion. 

[0038] As shown in Fig. 1 , the first toner fluidizer (33) 
is formed in a whole circumference close to the dis- 
charge opening (31) in the weighing tank (30) in order 
to obtain a desired toner dischargeability, which is dif- 
ferent from the third toner fluidizer (15) in the first con- 
tainer (1 0). A moving amount of the toner powder has a 
range in proportion to a feeding amount of air, and the 
moving amount of the toner can be fixed more or less 
by controlling the feeding amount of air. However, when 
a similar air discharging material is used, an area size 
of each loner fluidizer (33), (21) and (15), i.e., the 
number of holes of each toner fluidizer largely depends 
on the available amount of air. Particularly, the weighing 
tank (30) having a smaller cross section toward the dis- 
charge opening (31 ) can circumferential ly have several 
continuous stages of air feeding opening or have such 
a feeding structure as can feed air in spiral direction. 
[0039] The firs! air lead-In tube (33a) has a first air 
feeding control valve (33b) stopping feeding air, starting 
feeding air and controlling an amount of the feeding air. 
Similarly, the second air lead-in tube (21a) has a second 
airfeeding control valve (21 b) stopping feeding air, start- 
ing feeding air and controlling an amount of the feeding 
air, and the third air lead-in tube (15a) has a third air 
feeding control valve (1 5b) stopping feeding air, starting 
feeding air and controlling an amount of the feeding air. 
However, in the present invention, at least one of the air 
lead-in tubes (33a), (21 a) and (1 5a) preferably has such 
an air feeding control valve. 

[0040] In addition, as shown in Fig. 5, the weighing 
tank (30) of the filling apparatus of the present invention 
can have a pressure controller (36) increasing and de- 
creasing an inside pressure. The first container can 
have such pressure controller instead of the weighing 
tank or together therewith. Such pressure controller 
control an inside pressure or a toner cloud in the first 
container (10) and/or the weighing tank (30) into which 
air is fed from the above-mentioned first to third toner 
fluidizer. 

[0041] Further, the filling apparatus of the present in- 
vention can insert a suction tube into the second con- 
tainer in order to extract air therein filled with the toner. 
[0042] Namely, as shown in Fig. 3, the hollow dis- 
charge control rod (32c) inserts a suction tube (38) into 
the second container (40) from the hollow portion and 
extracts air therein from the tip of the tube. The insert 
opening tip of the suction tube (38) has a m sh (38a) 
not passing the toner particles and passing only air. 
Such a double structure can prevent a vibration of the 
suction tube (38) or a noise due to the vibration. Further, 



in order to prevent a resonance between the hollow dis- 
charge control rod (32c) and the suction tube (38) in- 
serted therein, a resonance inhibitor can be filled at a 
desired part of a clearance therebetween, which can al- 
5 so be used as a fixer fixing the double structure formed 
of the hollow discharge control rod (32c) and the suction 
tube (38) inserted therein. 

[0043] In addition, as shown in Fig. 4, as a matter of 
course, the suction tube (38) can be inserted into the 
io second container (40) from a location which is different 
from the discharge control rod (32c) and extract the air 
in the second container from the tip. The toner filing ap- 
paratus having such a separated structure of the 
present invention can flexibly be produced without a 
'5 need of strict preciseness of the size. 

[0044] In addition, the powder filling apparatus of the 
present invention preferably has a filled toner weigher 
weighing the filled powdertoner in the second container 
(40) , and the filled toner weigher (60) in this embodi- 
es ment has a load cell (61 ) weighing the filled toner weight 
in the second container (40) thereon. The load cell (61) 
is located on a lifter (61a) timely changing a distance 
between the weighing tank (30) and the second contain- 
er (40) while lifting and descending the load cell. The 
25 load cell (61) has a monitor (63) displaying a weight of 
tho fii joH powdertoner. 

[0045] As such a monitor, known displays such as 
pressure detectors detecting a voltage changed accord- 
ing to an elastic deformation degree due to a weight or 

30 a pressure, or a pressure detection device such as a 
piezoelectric device directly changing an electromotive 
force according to a pressure can be used. Filling or 
stopping filling the toner can be made while seeing a 
filled amount (weight) of the toner displayed on the mon- 

35 rtor(63). 

[0046] The filled toner weigher (60) optionally has a 
processor (62) computing the filled toner weight from a 
difference between an empty weight of the second con- 
tainer (40) and a gross weight thereof filled with the ton- 
40 er. 

[0047] The processor (62) has an input device (64) 
which can input a predetermined filling weight of the ton- 
er and change the predetermined filling weight thereof 
while seeing the weight displayed on the monitor (63). 
45 in addition, the processor (62) sends a drive instruction 
signal to the driving control apparatus (39a) controlling 
the driving source (39b) of the driving apparatus (39) 
based on a result of the computation, and the driving 
control apparatus (39a) reciprocates the discharge con- 
so trol rod (32c) based on the instruction. As the processor 
(62) , various CPUs from a simple analogue voltage 
comparator to a microcomputer chip can be used. When 
the analogue voltage comparator is used, an AD con- 
verter converting an analogue signal into a digital signal, 
55 e.g. , a pulse signal according to a diff r nee of a pr de- 
termined potential is associated, as a matter of course. 
[0048] As mentioned above, when a conical tip having 
a small diameter of the discharge control member (32d) 
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of the discharge control rod (32c) ascends until the tip 
is completely released from the discharge opening (31 ) , 
the discharge opening (31 ) is fully opened. When a root 
of the conical discharge control member (32d) having a 
large diameter descends until the root is completely in- 
serted into the discharge opening (31), the discharge 
opening (3 1 ) is completely closed. When the conical dis- 
charge control member (32d) is not completely released 
from the discharge opening (31) and not completely in- 
serted thereinto, i.e., when the member is inserted 
thereinto such that there is a clearance between the 
member and the opening, the discharge opening (31) is 
half opened according to the insert level. Therefore, it 
can be adjusted so as to have any levels. However, the 
discharge control rod (32c) of the embodiment of the 
powder filling apparatus shown in Fig. 1 has three re- 
ciprocation degrees, i.e., a completely closed degree, a 
fully opened degree and a half opened degree which is 
in the middle therebetween since controlling an amount 
of feeding air to the first to third air lead-in tubes (33a), 
(21a) and (15a) also can control filling the powder. 
[0049] The input device (64) in this embodiment is a 
button-cum-dial digital switch as a (binary) code gener- 
ator. When the processor (62) is a CPU with a keyboard, 
as a matter of course, a RAM rewritably storing various 
data including a weight based on a result of the compu- 
tation and /or an input signal from the input device, i.e. , 
calling the data in the CPU, computing and storing again 
a result of the computation and a ROM storing various 
programs including a processing program for process- 
ing the data and various instructing programs so as to 
be called in at anytime can be installed in the processor 
(62). Then, the processor (62) can be configured, e.g., 
so as to have a program sending a opening and closing 
instruction to the first to third air feeding control valves 
(33b), (21b) and (15b). 

[0050] In addition, as shown in Fig. 6, the powder fill- 
ing apparatus of the present invention can have plural 
connectors connecting the first container (10) with the 
weighing tank (30), the openings of which feed a micro- 
scopic powder into a filling cylinder from different loca- 
tions of the first container respectively. Further, one of 
the connectors can be a pressure control member keep- 
ing a pressure of an upper space of the weighing tank 
(30) not greater than an ambient pressure. 
[0051] As shown in Fig. 7, the elastic ring (32a) in the 
powder filling apparatus of the present invention has a 
steep slope at the upper part and a gentle slope at the 
bottom, and a thinner thickness from the periphery to- 
ward the discharge opening (31) to prevent the toner 
adherence to a surface thereof. Suction means (34) in- 
stead of the above-mentioned suction tube (38) can be 
located at a periphery of the sleeve (30a), which does 
not have the discharge opening (31) of the elastic ring 
(32a). In addition, a distributor for feeding air (35) uni-. 
formly distributing air to the first toner fluidizer (33) can 
also be located. 

[0052] In the filling apparatus of the present invention, 



when an accumulated amount of the toner at the dis- 
charge opening of the first container increases and 
passing speed of the toner powder in the connector de- 
creases due to an increased air resistance, the toner 

5 feed automatically stops in some cases. Although fluid- 
izing the toner prevents this, an inflation degree of the 
toner layer (largeness of the toner cloud) by feeding air 
into the first container is preferably from 20 to 500 % of 
a depth of the toner layer. When less than 20 %, the 

10 toner is not smoothly discharged. When greater than 
500 %, an local excessive feeding or a blow up of the 
toner powder occurs in the container. An inflation degree 
of the toner layer (largeness of the toner cloud) in the 
weighing tank is preferably from 25 to 600 % of a depth 

15 of the toner layer. In addition, as means of increasing a 
powder density of the fluidized toner layer, the powder 
can be fed in a divided pulsed form by intermittently 
feeding air from a divided porous air slider. 
[0053] The powder filling apparatus in Fig. 1 can be 

20 used in a toner manufacturing, storage and shipping fa- 
cility or near a copier in an office. When the apparatus 
is used near a copier, the apparatus is preferably located 
with a pressure vessel as an air supply source on a car- 
riage, and in addition, a compressor storing compressed 

25 air in the pressure vessel can be attached thereto. 

[0054] A shape and material of the first container (1 0) 
are shown in Fig. 8. The first container (10) has a ca- 
pacity of from 25 to 500 1 , and typically has a toner con- 
taining capacity of from 1 0 to 200 kg. The first container 

30 (1 o) preferably has a bottom having a gradient angle of 
from 30 to 60°, and the connector (20) is preferably fixed 
to the first container at a gradient angle of from 30 to 60°. 
[0055] The weighing tank (30) has a capacity of from 
0.5 to 20 1 , and it is preferable that the tank typically has 

35 a toner containing capacity of from 50 to 2,000 g. A two- 
component non-magnetic (color or monochrome) toner, 
a one-component non-magnetic (color or monochrome) 
toner, a one-component magnetic (monochrome) toner, 
a f errite carrier developer and a magnetite carrier devel- 

40 oper can be used in the apparatus. 

[0056] The apparatus starts fluidizing the toner at an 
air pressure from 3 to 5 kg/cm 2 and an air feeding 
amount of 0.1 to 11/min, andthefluidization typically be- 
comes stable in 5 to 20 sec. 

45 [0057] As previously mentioned, feeding air into the 
weighing tank (30) further stabilizes (fixes) an air con- 
tent (a ratio between a solid content and air). 
[0058] The discharge control member (32d) of the ap- 
paratus preferably has an outer diameter of from 5 to 50 

50 mm, and the elastic ring (32a) preferably has an inner 
diameter of from 5 to 50 mm. A difference between the 
outer diameter of the discharge control member and the 
inner diameter of the elastic ring (32a) is typically from 
-0.5 to +2.0 mm. 

55 [0059] A shape and mat rial of the discharge control 
member (32d) are specifically shown in detail in Fig. 9. 
When the discharge control member (32d) is lifted, a 
clearance between the elastic ring (32a) and the dis- 
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charge control member (32d) expands and the toner 
starts falling to fill the small container (40). 
[0060] The discharge opening (31) is opened or 
closed by inserting or releasing the discharge control 
member (32d) into or from the elastic ring (32a) . Typi- 
cally, in the first stage, when an insertion level of the 
discharge control member (32d) into the elastic ring 
(32a) is from 0 to 10 %, an openness of the discharge 
opening (31 ) is from 95 to 1 00 %. In the second stage, 
wh n the insertion level is 40 to 60 %, the openness is 
5 to 30 %. In the third stage, when the insertion level is 
95 to 1 00 %, the openness is 0 to 5 %. 
[0061] In the first stage, almost all of a specified 
amount of the toner is filled in the small container (40). 
In the second stage, the toner is precisely filled therein 
until the container is filled with the specified amount of 
the toner. In the third stage, when the container is filled 
with the specified amount of the toner, toner feeding is 
stopped. 

[0062] Fig. 10 is a schematic view illustrating the 
cross section of another embodiment of the filling appa- 
ratus of the present invention. In Fig. 10, a microscopic 
powder toner in a first container made of a plastic film 
bag (10) is filled into a second container (40) through a 
weighing tank (30). The first container (10) and the 
wAinhinn tank; (30) are connected to each other through 
a hole (11 ) of the plastic film bag, i.e., the first container 
and a connector (20) of the weighing tank (30). The 
w ighing tank (30) has a filling amount regulator at a 
discharge opening thereof to fill the second container 
with a predetermined amount of the toner, which opens 
and closes the discharge opening (31). 
[0063] The first container (10) needs to have a 
strength so as not to cut or break due to a weight of the 
toner contained therein, and a thickness (softness) so 
as to be easily handled (such that an opening of the bag 
can easily be tied or wrung) . For example, the first con- 
tainer preferably has a thickness of from 30 to 200 ujti. 
The first container made of a bag is hung above the fill- 
ing apparatus or is located on an inclined plate (12) 
formed above the apparatus. 

[0064] As Fig. 11 shows, the first bag container (10) 
is easily connected to the connector with a lashing (13) 
such as a rubber band. When an end of the connector 
almost agrees to a location of the hole of the bag, the 
residual toner in the first bag container (1 0) can be min- 
imized in filling the second container (40) with the toner. 
[0065] As Fig. 12 shows, the connector (20) has an 
air discharge member (21 ) fluidizing the toner in the first 
bag container (1 0) and feeding the toner into the weigh- 
ing tank (30) through an inside (23) of an air intake tube 
(22). 

[0066] A discharge amount of the toner fed in the 
weighing tank (30) is controlled by opening and closing 
a discharge opening (31) and a predetermin d amount 
of the toner is filled in the second contain r (40). 
[0067] The powder filling apparatus in Fig. 1 0 has the 
following specifications: 



a capacity of the first container (10): 40 to 50 I 

a toner amount: 1 0 to 1 5 kg 

a filling method: fluidizing the toner and the toner 

falls by gravitation 
5 the toner: a two-compon nt non-magnetic color 

toner, a one-component non-magnetic color toner, 

a one-component non-magnetic black toner and a 

one-component magnetic black toner 

fluidizing time: 5 to 15 min 
10 a shape of the first container (10) : a flat bag or a 

tapered bag 

fluidizer: a porous resin material having a hole di- 
ameter 2 to 15 nm, a porosity of 30 % and a thick- 
ness 5m 

15 feeding amount of air 1 to 5 l/min. 

[0068] The uniformity of the fluidization is visually ob- 
served, and can also be observed by a light transmit- 
tance with optical means. The second container (40) 
20 having an internal volume of 400 cm 3 can be filled with 
the toner in 7 to 20 sec and a release or a sinkage of an 
external additive can be prevented. 
[0069] Fig. 1 3 is aschematic view illustrating the basic 
principle of the present invention, which represents a re- 
lationship among a container, a funnel and a powder as 
time passes and a method of filling powder of the 
present invention. In Fig. 13, a filling powder is supplied 
from a powder weighing tank (1 ) to a powder filling fun- 
nel (2) which is installed or set at a filling opening (31) 
of a powder container (3) (Fig. 1 (A) ) . When the powder 
is ultra-fine particles such as a toner, it is difficult to 
quickly fill the powder container (3) with the powder be- 
cause the particles do not easily glide on a contact slope 
and does not have sufficient fluidity when the particles 
contact to each other. In addition, the powder has to be 
quietly handled because the powder easily scatters and 
does not easily settle down in the air. Therefore, the fill- 
ing opening (31 ) of the powder container (3) and a pow- 
der discharge portion (22) of the powder filling funnel (2) 
are sealed such that the powder does not fly out with 
the air leaked therefrom. Further, the powder discharge 
portion (22) has to have a proper diameter so as to pre- 
vent the powder from abruptly discharging into the pow- 
der container (3). 

[0070] The powder supplied to the powder filling fun- 
nel (2) is partly filled in the powder container (3) and 
partly remains in the powder filling funnel (2) (Fig. 1 
(B) ) . The filling speed is not high due to the air remain- 
ing in the powder container (3). 

[0071] In the present invention, the powder amount 
present in both the powderfilling funnel (2) and the pow- 
der container (3) is simultaneously weighed without in- 
terrupting the filling operation. The powder container (3) 
is quickly and precisely filled with the powder by com- 
paring total empty weight of the powder filling funnel (2) 
and the powd r container (3) with the powder amount 
present therein and the total empty weight thereof (Fig. 
1 (C)). 
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[0072] In addition, based on the recognized filling 
powder amount, an additional filling amount which is a 
shortage from a target filling amount is additionally filled 
at a fine-tuned refilling rate to precisely refill the target 
filling amount. Therefore, an additional amount filling de- 
vice is separately arranged from the powder filling funnel 
(2), which fills a certain amount of the additional filling 
amount at a fine-tuned filling rate. For example, an 
amount which is not over or rather slightly less than the 
predetermined filling amount is supplied to the powder 
filling funnel (2), and the additional amount filling device 
adds a small amount of the shortage at a slow speed 
and fine-tuned rate while the powder remains on the 
powder filling funnel (2). 

[0073] In addition, the powder container (3) is prefer- 
ably deaerated by force with a deaerator in order to fill 
the container with the powder more smoothly, which 
makes the bulky powder mixed with air in the powder 
container (3) compact to obtain a space in which the fol- 
lowing powder can be contained. 
[0074] For example, as means of forcible deaeration, 
as Fig. 14 shows, the funnel (2) having a release tube 
(23) to automatically release the air in the container can 
be used. In addition , a suction tube can be formed in the 
additional amount filling device. 

[0075] In the filling apparatus of Fig. 15, a microscopic 
powder toner in a first container (10) is filled into a pow- 
der container (3) through a powder weighing tank (1). 
The first container (10) and the weighing tank (1) are 
connected to each other with a connector (20) between 
a toner discharge opening (11) and a toner entrance of 
the weighing tank (1 0). The weighing tank (1 0) has filling 
amount regulator (32) filling the powder container (3) 
with a predetermined amount of the toner from a funnel 
(2) at a toner discharge opening (22) thereof while open- 
ing and closing the opening (22). 
[0076] The funnel (2) preferably has a light transmit- 
tance such that whether the powder therein is dis- 
charged into the powder container (3) can be identified 
from outside, and has a powder discharge portion (22) 
capable of fitting to a filling opening (31) of the powder 
container (3). 

[0077] The first container (10) has a slope inner wall 
(14) not to prevent the toner stored inside from falling, 
which smooth a discharge of the toner stored inside to 
the toner discharge opening (11). In this embodiment, 
the slope inner wall (14) is a part of a hopper-shaped 
construction (1 3) at the bottom of the first container (1 0). 
[0078] The first container (10) and the weighing tank 
(1 ) are also connected to each other with an upper con- 
nector (50) above the connector (20), which has a slope 
upward from the weighing tank (1) to the first container 
(10). The upper connector (50) keeps a pressure in the 
weighing tank (1 ) equal to that of the first container (1 0) , 
and when a larger toner cloud than d sired caused by 
some r ason or other such as a too much amount of the 
air from the first toner fluidizer (33) is formed, the exces- 
sive air can be extracted from the weighing tank (1 ) into 



the first container (10) through the upper connector (50). 
Since the upper connector (50) has a slope upward, the 
ton r accompanied with the air can be returned into th 
weighing tank (1). 

5 [0079] The toner powder discharged from the toner 
discharge opening (11) on the bottom of the first con- 
tainer (10) passes through the connector (20) into the 
weighing tank (1). The connector has an air slider 
formed of a perforated plate, i.e., the second toner flu- 

10 idizer (33) at least on the bottom surface, which feeds 
air almost all over the surface in the long direction. The 
air fed from the second toner fluidizer (33) fluidizes the 
toner fed through the connector (20) into the weighing 
tank (1). The connector has a slope downward to the 

f5 weighing tank (1) and helps the fluidized toner falling 
into the weighing tank (1). 

[0080] The toner powder discharged from the toner 
discharge opening (1 1 ) is fed into the weighing tank (1 ) 
through the connector (20). The weighing tank (1 ) in this 

20 embodiment may have the filling amount regulator (32) 
to precisely and smoothly fill a desired amount of the 
toner at the toner discharge opening (22). The desired 
amount can optionally be fixed again. 
[0081 ] The filling amount regulator (32) in this embod- 

25 iment is formed of a elastic ring (32a) forming the dis- 
charge opening (22) and a discharge controller (32b) 
controlling discharge of the toner from the discharge 
opening (22). The discharge controller (32b) is formed 
of a discharge control member (32d) fixed on a dis- 

30 charge control rod (32c) reciprocating in the weighing 
tank (30). The discharge control member (32d) is a con- 
ical member inserted into and released from the dis- 
charge opening (22) to open and close. An opening and 
closing degree of the discharge opening (22) depends 

35 on an inserting degree of the conical discharge control 
member (32d) fixed on the discharge control rod (32c) 
reciprocating in the weighing tank (1 ) into the discharge 
opening (22) formed by the elastic ring (32a). 
[0082] When a conical tip having a small diameter of 

40 the discharge control member (32d) ascends until the 
tip is completely released from the discharge opening 
(22) : the discharge opening (22) is fully opened, i.e., the 
toner is freely discharged. When a root of the conical 
discharge control member (32d) having a large diameter 

45 descends until the root is completely inserted Into the 
discharge opening (22), the discharge opening (22) is 
completely closed, i.e., the toner discharge stops. When 
the conical discharge control member (32d) is not com- 
pletely released from the discharge opening (22) and 

50 not completely inserted thereinto, i.e., when the member 
is inserted thereinto such that there is a clearance be- 
tween the member and the opening, the discharge 
opening (22) is half opened according to the insert level, 
i.e., the toner is partly discharged. A flexibl covering 

55 member (37) is locat d on a sleeve (30a) of th dis- 
charge opening (22), and this covering member (37) can 
be spared. 

[0083] As shown in Fig. 15, the closer to the discharge 
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opening (22) , thethinnerthe thickness of the elastic ring 
(32a) having a wedge-shaped cross section. Therefore, 
the thinner part thereof has more flexibility, which con- 
tacts the discharge control member (32d) when com- 
pletely inserted thereinto. In the pr sent inv ntion, such 5 
an elastic ring (32a) does not cause toner filming over 
a surface thereof and of the discharge control member 
(32d) even when contacting thereto. It is thought that a 
stress is scarcely given to the toner inevitably remained 
between the elastic ring (32a) and the discharge control w 
member (32d) even when they are contacted to each 
other. 

[0084] However, in the present invention, the filling 
amount regulator at the discharge opening (22) in the 
weighing tank (1 ) is not limited to this embodiment. For 1* 
example, the discharge opening (22) can be properly 
formed of an elastic material and a plate member can 
be used as an openness regulation member, which is 
adjacent to the discharge opening (22) and slides ahead 
and backward in plane direction. In addition, a relative 20 
location between the discharge opening (22) and a mov- 
able member having an opening conformed to the open- 
ing thereof can control the openness. 
[0085] A drive unit (39) driven by a driving source 
(39b) controlled by a driving control apparatus (39a) re- 25 

i-ipi waioo li io uio^iiaiyw wnuui i vsu \%jc\~f. /— ki i can yj% co~ 

sure cylinder, a motor, a hydraulic cylinder, etc. can be 
used as the drive unit (39) . and the air pressure cylinder 
is used in this embodiment. A source piping for a com- 
pressed air used for the first toner fluidizer (33) can dis- 30 
tribute the compressed air to the driving source (39b) to 
drive the drive unit (39). 

[0086] The first toner fluidizer (33) in this embodiment 
has many pores discharging air and a first air lead-in 
tube (33a) leading the compressed air into a porous ma- 35 
terial therein. In this embodiment, a porous sinter having 
a smooth surface is used. In addition, this embodiment 
of the powder filling apparatus has a discharger (not 
shown) to eliminate static electricity in order to prevent 
a toner dust explosion. 40 
[0087] As shown in Fig. 15, the first toner fluidizer (33) 
is formed in a whole circumference close to the dis- 
charge opening (22) in the weighing tank (1) in order to 
obtain a desired toner dischargeability, which is different 
from the partially formed thin-stripe toner fluidizer (33) *s 
in the first container (1 0). A moving amount of the toner 
powder has a range in proportion to a feeding amount 
of air, and the moving amount of the toner can be fixed 
more or less by controlling the feeding amount of air. 
However, when a similar air discharging material is so 
us d, an area size of each toner fluidizer (33), i.e., the 
number of holes of each toner fluidizer largely depends 
on the available amount of air. Particularly, the weighing 
tank (1) having a smaller cross section toward the dis- 
charg opening (22) can circumferentially hav several 55 
continuous stages of air feeding opening or have such 
a feeding structure as can feed air in spiral direction. 
[0088] The first air lead-in tube (33a) has a first air 



feeding control valve (33b) stopping feeding air, starting 
feeding air and controlling an amount of the feeding air. 
In the present invention, at least one of the air lead-in 
tubes (33a) preferably has such an air feeding control 
valve. 

[0089] In addition, the weighing tank (1) of the filling 
apparatus of the present invention can have pressure 
controller increasing and decreasing an inside pressure. 
The first container can have such pressure controller in- 
stead of the weighing tank or together therewith. Such 
pressure controller control an inside pressure or a toner 
cloud in the first container (1 0) and/or the weighing tank 
(1) into which air is fed from the above-mentioned first 
to third toner fluidizer. 

[0090] Further the filling apparatus of the present in- 
vention can insert a suction tube (23) into the powder 
container (3) in order to extract air therein filled with the 
toner. The powder discharge portion of the funnel (2) is 
a hollow tube and the release tube (23) is inserted into 
the powder container (3) therefrom. The release tube 
(23) is unified with the funnel (2) such that the tube is 
released from and inserted into the opening (31) of the 
powder container (3) to release the air therein from a tip 
of the tube. The inserted tip of the release tube (23) has 
a mesh material only the air passes through and the ton- 

— ~ i _j_ «. 
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[0091] In addition, the powder filling apparatus of the 
present invention preferably has a filled toner weigher 
weighing the filled powder toner in the powder container 
(3) , and the filled toner weigher (41 ) in this embodiment 
has a load cell (61) weighing the filled toner weight in 
the powder container (3) thereon. The load cell (61) is 
located on a lifter (61a) timely changing a distance be- 
tween the weighing tank (1) and the powder container 
(3) while lifting and descending the load cell. The load 
cell (61 ) has monitor (63) displaying a weight of the filled 
powder toner. 

[0092] As such a monitor, known displays such as 
pressure detector detecting a voltage changed accord- 
ing to an elastic deformation degree due to a weight or 
a pressure or a pressure detection device such as a pi- 
ezoelectric device directly changing an electromotive 
force according to a pressure can be used. Filling or 
stopping filling the toner can be made while seeing a 
filled amount (weight) of the toner displayed on the mon- 
itor (63). 

[0093] The filled toner weigher (60) optionally has a 
processor (62) computing the filled toner weight from a 
difference between an empty total weight of the powder 
container (3), filling funnel (2) and suction tube (23) and 
a gross weight thereof filled with the toner. 
[0094] The processor (62) has input device (64) which 
can input a predetermined filling weight of the toner and 
chang the pr determined filling w ight th reof while 
seeing the weight displayed on the monitor (63). In ad- 
dition, the processor (62) sends a drive instruction signal 
to the driving control apparatus (39a) controlling th 
driving source (39b) of the driving apparatus (39) based 
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on a result of the computation, and the driving control 
apparatus (39a) reciprocates the discharge control rod 
(32c) based on the instruction. As the processor (62), 
various CPUs from a simple analogue voltage compa- 
rator to a microcomputer chip can be used. When the 5 
analogue voltage comparator is used, an AD converter 
converting an analogue signal into a digital signal, e.g., 
a pulse signal according to a difference of a predeter- 
mined potential is attached as a matter of course. 
[0095] As mentioned above, when a conical tip having 
a small diameter of the discharge control member (32d) 
of the discharge control rod (32c) ascends until the tip 
is completely released from the discharge opening (31 ) , 
the discharge opening (31 ) is fully opened. When a root 
of the conical discharge control member (32d) having a 
large diameter descends until the root is completely in- 
serted into the discharge opening (31), the discharge 
opening (31 ) is completely closed. When the conical dis- 
charge control member (32d) is not completely released 
from the discharge opening (31) and not completely in- 
serted thereinto, i.e., when the member is inserted 
thereinto such that there is a clearance between the 
member and the opening, the discharge opening (31 ) is 
half opened according to the insert level. Therefore, it 
can be adjusted so as to have any levels. However, the 
discharge control rod (32c) of the embodiment of the 
powder filling apparatus shown in Fig. 15 has three re- 
ciprocation degrees, i.e., a completely closed degree, a 
fully opened degree and a half opened degree which is 
in the middle therebetween since controlling an amount 
of feeding air to the first to third air lead-in tubes (33a) 
also can control filling. 

[0096] The input device (64) in this embodiment is a 
button-cum-dial digital switch as a (binary) code gener- 
ator. When the processor (62) is a CPU with a keyboard, 
as a matter of course, a RAM rewritably storing various 
data including a weight based on a result of the compu- 
tation and /or an input signal from the input device, i.e., 
calling the data in the CPU, computing and storing again 
a result of the computation and a ROM storing various 
programs including a processing program for process- 
ing the data and various instructing programs so as to 
be called in at anytime can be installed in the processor 
(62). Then, the processor (62) can be configured, e.g., 
so as to have a program sending a opening and closing 
instruction to each of the air feeding control valves (33b). 
[0097] As Fig. 1 6 shows, the apparatus of the present 
inv ntion can be transportable when formed on a carrier 
(90) with a castor (91). 

[0098] This document claims priority and contains 
subject matter related to Japanese Patent Applications 
Nos. 2002-020980, 2002-320749 and 2002-320632 
filed on January 30, 2002, November 5, 2002 and No- 
vember 5, 2003 respectiv ry, incorporated h rein by ref- 
erence. 55 
[0099] Having now fully described the invention , it will 
be apparent to one of ordinary skill in the art that many 
changes and modif ications can be made thereto without 



departing from the spirit and scope of the invention as 
set forth therein. 



Claims 

1 . A powder filling apparatus comprising: 



9. The powder filling apparatus of any one of Claims 
1 to 8, wherein an end of the connector connected 
with the first contain r is located at a position sub- 
stantially the same as mounting position of the first 
contain r. 



a first container configured to contain a powder; 
10 a weighing tank configured to receive the pow- 

der from the first container and discharge a pre- 
determined amount of the powder to a second 
container, comprising: 

15 an opening configured to discharge the 

powder into the second container; and 
a regulator configured to open and close 
the opening to discharge a predetermined 
amount of the powder into the second con- 
20 tainer; and 

a connector configured to feed the powder from 
the first container into the weighing tank. 

25 2. The powder filling apparatus of Claim 1 , wherein the 
powder is a toner powder. 

3. The powder filling apparatus of Claim 1 or 2 where- 
in th e fi rst contai ner com prises a f I ex ib le p last ic bag . 

30 

4. The powder filling apparatus of Claim 3 , wherei n the 
flexible plastic bag has a thickness of from 30 to 200 
urn, 

35 5. The powder filling apparatus of Claim 3 or 4 : where- 
in the flexible plastic bag comprises a member se- 
lected from the group consisting of flat bags and ta- 
pered bags. 

*o 6. The powder filling apparatus of any one of Claims 
3 to 5, wherein the flexible plastic bag is hooked on 
the apparatus. 

7. The powder filling apparatus of any one of Claims 
4 5 3 to 6, further comprising an inclined plate, wherein 

the flexible plastic bag is located on the inclined 
plate. 

8. The powder filling apparatus of any one of Claims 
50 1 to 7. wherein the connector comprises a porous 

member from which air is discharged. 
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10. The powder filling apparatus of any one of Claims 
1 to 9, wherein the connector is separable into a first 
part connected with the first container and a second 
part connected with the weighing tank. 

5 

11. The powder filling apparatus of any one of Claims 
1 to 10, further comprising a deaerator configured 
to deaerate at least one of the first container and 
the connector. 

10 

12. The powder filling apparatus of Claim 11, wherein 
the deaerator is provided on the first container. 

13. The powder filling apparatus of Claim 11 or 12, 
wherein the deaerator is provided on the connector, is 

14. The powder filling apparatus of any one of Claims 
1 to 13, further comprising an aerator configured to 
aerate the first container when the powder is fed into 

the weighing tank. 20 

15. The powder filling apparatus of any one of Claims 
1 to 14, wherein the aerator starts aeration when 
the powder is fed into the weighing tank and stops 

the aeration when a surface of the powder reaches 25 

a pradiztQrrr.'ir.Gd, position in the weighing tank. 

16. The powder filling apparatus of Claim 14 or 15 ? 
wherein the aerator uses dehumidified air. 

30 

17. The powder filling apparatus of any one of Claims 
8 to 16, wherein the porous member is formed on 
an end of the con nector connected with th e first con- 
tainer. 

35 

18. The powder filling apparatus of any one of Claims 
8 to 17, wherein the porous member is formed on a 
bottom surface of the connector. 

19. The powder filling apparatus of any one of Claims *o 
1 to 18, wherein the regulator can perform at least 
three levels of discharging including freely dis- 
charging, stopping discharging and partially dis- 
charging the powder. 

45 

20. The powder filling apparatus of any one of Claims 
1 to 19, wherein the weighing tank comprises a 
powder fluidizer configured to fluidize the powder 
fed from the weighing tank to the second container 
through the opening. so 

21. The powder filling apparatus of any one of Claims 
1 to 20 . wherein the connector comprises a powder 
fluidizer configured to fluidize the powder fed from 

the first container through the connector. 55 

22. The powder filling apparatus of any one of Claims 
1 to 21 . wherein the first container comprises an in- 



clined inner wall. 

23. The powder filling apparatus of Claim 22 ; wherein 
the first container comprises a hopper-shaped 
structur in a lower part thereof, and wherein the 
inclined inner wall comprises a part of the hopper- 
shaped structure of the first container. 

24. The powder filling apparatus of Claim 22 or 23, 
wherein the inclined inner wall comprises a valley 
having a gentle slope, and wherein the valley com- 
prises a powder fluidizer configured to accelerate 
to fluidize the powder. 

25. The powder filling apparatus of any one of Claims 
1 to 24, further comprising an upper connector lo- 
cated above the connector, wherein the first con- 
tainer and weighing tank are connected to each oth- 
er with the upper connector. 

26. The powder filling apparatus of any one of Claims 
1 to 25, wherein the regulator comprises an elastic 
ring having the opening and a discharge controller 
configured to control discharging the powder from 
the opening, wherein the discharge controller com- 

.~ ~ — ~ «i: u _«-. — t _j _ *u — 
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weighing tank and a discharge control member 
fixed on the discharge control rod, and wherein the 
discharge control member comprises a conical 
member configured to be inserted into and released 
from the opening to control discharging the powder. 

27. The powder filling apparatus of Claim 26, wherein 
an open area of the opening is adjusted by control- 
ling the insertion level of the conical member into 
the opening of the elastic ring. 

28. The powder filling apparatus of Claim 26 or 27, fur- 
ther comprising a drive unit configured to recipro- 
cate the discharge control rod. 

29. The powder filling apparatus of any one of Claims 
1 to 28, further comprising a suction tube configured 
to extract air in the second container, wherein the 
suction tube has an insertion opening comprising a 
mesh material passing air without passing the pow- 
der. 

30. The powder filling apparatus of any one of Claims 
20 to 29, wherein the powder fluidizer comprises a 
porous material and an air intake tube configured 
to lead compressed air into the porous material. 

31 . The powder filling apparatus of Claim 30, wherein 
the air intake tube comprises an air f eding control 
valve configured to start and stop feeding air, and 
control the amount of the fe ding air. 
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32. The powder filling apparatus of Claim 30 or 31, 
wherein the connector comprises a downslope 
through which the powder fluidized by the air dis- 
charged from the air intake tube is fed into the 
weighing tank. 

33. The powder filling apparatus of any one of Claims 
30 to 32, wherein the upper connector comprises 
an upsiope through which the air led by the air in- 
take tube is evacuated into the first container 
through the weighing tank. 

34. The powder filling apparatus of any one of Claims 
1 to 33, wherein at least one of the first tank and the 
weighing tank further comprises an inner pressure 
controller configured to increase and decrease the 
inner air pressure therein. 

35. The powder filling apparatus of any one of Claims 
1 to 34, further comprising a filled powder weight 
controller configured to control the weight of the 
powder in the second container. 

36. The powder filling apparatus of Claim 35, wherein 
the filled powder weight controller comprises a load 
cell configured to measure the filled powder weight. 

37. The powder filling apparatus of Claim 36, further 
comprising a monitor configured to display the filled 
powder weight weighed by the load cell. 

38. The powder filling apparatus of any one of Claims 
35 to 37, wherein the filled powder weight controller 
further comprises a processor configured to com- 
pute the filled powder weight from the difference be- 
tween the empty weight of the second container and 
the gross weight of the second container filled with 
the powder. 

39. The powder filling apparatus of Claim 38, wherein 
the processor comprises an input device configured 
to input and change the filling weight of the powder 
to be contained in the second container. 

40. The powder filling apparatus of any one of Claims 
28 to 39, further comprising a drive controller con- 
trolling the drive unit, wherein the processor sends 
a drive signal to the drive controller. 

41. The powder filling apparatus of any one of Claims 
38 to 40, further comprising: 

a first air feeding control valve configured to 
start and stop feeding air, and control the 
amount of feeding air into the weighing tank; 
a second air feeding control valve configured 
to start and stop feeding air, and control the 
amount of feeding air into the connector; and 



a third air f eding control valve configured to 
start and stop feeding air, and control the 
amount of feeding air into the first container, 

5 wherein the processor sends an opening or 

closing signal to the first, second and third air feed- 
ing control valves. 

42. The powder filling apparatus of Claim 1 , further 
*0 comprising: 

a support configured to support the second 
container, comprising: 

15 a filled powder weighing device configured 

to control the weight of the powder contain- 
er; and 

an inner air remover configured to remove 
air from the powder contained in the sec- 
20 ond container, and 

a funnel comprising a powder discharge portion 
which is capable of fitting an opening of the sec- 
ond container with substantially no space ther- 
ms ebetween and through which the powder is dis- 
charged from the weighing tank to the second 
container, 

wherein the opening of the weighing tank 
30 comprises a powder supply and stop device. 

43. The powder filling apparatus of Claim 42, wherein 
whether the powder in the funnel is discharged into 
the second container can be identified from outside, 

35 and the filled powder weighing device is capable of 
weighing the total empty weight of the funnel and 
the powder container, and the total weight of the 
funnel, the second container and the powder 
present in the funnel and the second container. 

40 

44. The powder filling apparatus of Claim 42 or 43, 
wherein the powder supply and stop device is ca- 
pable of stopping or discharging the powder based 
on the total weight of the funnel, the second con- 

45 tainer and the powder present in the funnel and the 
powder container. 

45. The powder filling apparatus of any one of Claims 
42 to 44, further comprising an additional powder 

so feeder configured to additionally feed the powder 
based on the total weight of the funnel, the second 
container and the powder present in the funnel and 
the second container while the powder remains in 
the funnel, wherein the additional powder feeder 
55 has less powder feeding capacity than the funnel. 

46. The powd r filling apparatus of any one of Claims 
42 to 45, wherein the inner air remover comprises 
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a release tube extending from inside to outside of 
the second container. 

47. The powder filling apparatus of Claim 46, wherein 
the release tube is located at the discharge portion 
of the funnel and is capable of releasing from and 
frtting to the second container together with the fun- 
nel. 

48. The powder filling apparatus of Claim 46 or 47, 
wherein the release tube comprises a suction open- 
ing in the second container, and wherein the posi- 
tion of the suction opening is movable. 

49. The powder filling apparatus of any one of Claims 
42 to 48, wherein the inner air remover comprises 
a powder surface compressor comprising a mesh 
configured to selectively remove air from inside of 
the second container. 

50. A powder filling method comprising: 

feeding a powder from a first container into a 
weighing tank comprising an opening and a 
regulator through a connector; 
fooHjrjg tho powder f rem the weighing tank to a 
second container; and 

controlling the open degree of the opening with 
the regulator to fill the second container with a 
predetermined amount of the powder. 

51 . The powder filling method of Claim 50, wherein the 
controlling step comprises: 

controlling the open degree of the opening with 
the regulator to allow the opening to perform at 
least one of freely discharging, stopping dis- 
charging or partially discharging the powder . 

52. The powder filling method of Claim 50 or 51 , further 
comprising: 

first flu idizing of the powder fed from the weigh- 
ing tank into the second container through the 
opening with a powder fluidizer provided at the 
opening. 

53. The powder filling method of Claim 52, further com- 
prising: 

second fluidizing of the powderfed from the first 
container into the weighing tank through the 
connector with a powder fluidizer. 

54. The powder filling method of Claim 52 or 53, further 
comprising: 

third fluidizing of the powder in the first contain- 



26 

er by forming an inclined wall in the first con- 
tainer. 

55. The powder filling method of any one of Claims 50 
5 to 54, wherein the first container comprises a hop- 

per-shaped structure in a lower part thereof, and 
wherein the inclined inner wall comprises a part of 
the hopper-shaped structure of the first container. 

10 56. The powder filling method of Claim 54 or 55 : where- 
in the inclined inner wall comprises a valley having 
a gentle slope, and wherein the valley comprises a 
third powderfluidizer configured to accelerate to flu- 
idize the powder. 

15 

57. The powder filling method of any one of Claims 50 
to 56, further comprising: 

deaerating air in the weighing tank into the first 
20 container with an upper connector located 

above the connector. 

58. The powder filling method of any one of Claims 50 
to 57, wherein the controlling step comprises: 

WWIIUWIIIII^ mo Wt • UWV^I w I LIIW III ty *• III I 

the regulator by inserting a conical member into 
or releasing from the opening. 

The powder filling method of any one of Claims 50 
to 55, wherein the controlling step comprises: 

controlling the open degree of the opening with 
the regulator by forwarding or recessing a plate 
along the opening. 

60. The powder filling method of Claim 58, further com- 
prising: 

driving the conical member with a drive unit. 

61 . The powder filling method of Claim 59, further com- 
prising: 

driving the plate with a drive unit. 

62. The powder filling method of any one of Claims 50 
to 61 , further comprising: 

extracting air in the second container with a 
suction tube, 

wherein the suction tube has an insertion 
opening comprising a mesh material passing air 
without passing the powd r. 

63. The powder filling method of any one of Claims 52 
to 62, wherein the first fluidizing step comprises: 
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first fluidizing of the powder with the powder flu* 
idizer provided at the opening by leading com- 
pressed air through a porous material of the 
powder fluidizer. 

5 

64. The powder filling method of any one of Claims 53 
to 63, wherein the second fluidizing step comprises: 

second fluidizing of the powder with the powder 
fluidizer provided at the connector by leading 10 
compressed air through a porous material of 
the powder fluidizer. 

65. The powder filling method of any one of Claims 54 

to 64, wherein the third fluidizing step comprises: 15 

third fluidizing of the powder with the powder 
fluidizer provided at the valley by leading com- 
pressed air through a porous material of the 
third powder fluidizer. 20 



71. The powder filling method of any one of Claims 50 
to 70, further comprising: 

controlling the inner air pressure in at least one 
of the first container and weighing tank. 

72. The powder filling method of any one of Claims 50 
to 71 , further comprising: 

weighing the filled powder weight in the second 
container. 

73. The powder filling method of Claim 72, wherein the 
weighing is performed with a load cell. 

74. The powder filling method of Claim 72 or 73 : where- 
in the weighing step further comprises: 

displaying the filled powder weight weighed by 
the load cell in a monitor. 



66. The powder filling method of any one of Claims 52 
to 65, wherein the first fluidizing step comprises: 

first fluidizing of the powder with the first pow- 
der fluidizer provided at the opening by leading 
compressed air; and 

controlling the compressed air with an air feed- 
ing control valve. 

67. The powder filling method of any one of Claims 53 
to 66, wherein the fluidizing step comprises: 

second fluidizing of the powder with the second 
powder fluidizer provided at the connector by 
leading compressed air; and 
controlling the compressed air with an air feed- 
ing control valve. 

68. The powder filling method of any one of Claims 54 
to 67, wherein the fluidizing step comprises: 



75. The powder filling method of any one of Claims 72 
to 74, wherein the weighing step comprises: 

25 weighing the filled powder weight in the second 

powder container by weighing the empty weight 
of the second container and the gross weight 
thereof filled with the powder . 

30 76. The powder filling method of any one of Claims 72 
to 75, wherein the weighing step comprises: 

inputting the filling weight of the powder to be 
contained in the second container in a proces- 
35 sor; 

weighing the powder weight in the second pow- 
der container by weighing the empty weight of 
the second container and the gross weight 
thereof filled with the powder; and 
40 judging whether the powder weight is the filling 

weight. 



35 



40 



third fluidizing of the powder with the third pow- 
der fluidizer provided at the valley by leading 
compressed air; and 

controlling the compressed air with an air feed- 
ing control valve. 

69. The powder filling method of any one of Claims 50 
to 68, wherein the connector comprises a downs- 
lope from the first container toward the weighing 
tank. 

70. The powder filling method of any one of Claims 57 
to69 t wherein the upper connector comprises an 
upslope from the weighing tank toward the first con- 
tainer. 



77. The powder filling method of Claim 76, further com- 
prising: 

45 

sending the judgement information to a drive 
controller to control the open degree of the 
opening. 



50 78. A powder filling method comprising: 

weighing the total empty weight of a powder 
container and a funnel set on the powder con- 
tainer; 

55 discharging a powder into the powdercontainer 

through the funnel; 

weighing the total weight of a powder, the pow- 
der container and the funnel while the powder 
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remains in the funnel; and 
comparing the total empty weight with the total 
weight to determine the powder weight before 
finishing filling the powder container with the 
powder. 5 

79. The powder filling method of Claim 78, further com- 
prising: 

second discharging of an additional amount of H> 
the powder to adjust the weight of the powder 
so as to be a target amount of the powder 

80. The powder filling method of Claim 79, wherein the 
second discharging is performed through a second 15 
funnel. 

81. The powder filling method of any one of Claims 78 
to 80, further comprising: 

20 

forcibly deaerating the powder container. 

82. The powder filling method of any one of Claims 78 
to 80, further comprising: 

25 

deaerating air in the powder container using a 
tube provided on the funnel. 

83. The powder filling method of Claim 81 , wherein the 
forcibly deaerating step comprises: 30 

deaerating air in the powder container using a 
movable suction tube located separately from 
the powder container and the funnel. 

35 
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